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Stability of the axial turning process considering contact interaction of the tool and the 
workpiece 

Petryshyn A., Danylchenko M. 

Abstract. Modeling of the lobed stability chart of axial turning process considering contact interaction of the tool 
and the workpiece has been performed. Modeling based on lathe dynamic model, as closed-loop mechanical 
vibratory system. Mechanical system consist of workpiece, spindle with a cartridge and sliding carriage with a tool. 
Contact interactions of the tool and the workpiece have been taken into account as additional elastic joint in a 
model. This additional joint has a stiffness, which corresponds with cutting stiffness. Such representation of the 
contact interaction allows taking into account influence of the tool position variation relative to the workpiece in the 
machining process on system natural frequencies variation and vibration-resistant cutting zones. An example of 
lobed stability chart and open-loop dynamic system transfer functions modeling has been given. Transfer functions 
of the dynamic system were modeled with and without consideration of the cutting force lag relative to the chip 
width for different rotation frequencies of the workpiece. 
Keywords: axial turning, dynamic model, cutting stiffness, transfer function, lobed stability chart. 

. .; . . 

. 
. 

, 
, . 

, 
. 

, . 

: ; ; ; ; 

1. Altintas Y. Manufacturing automation: metal cutting mechanics, machine tool vibrations, and CNC design /
Altintas., 2012. – 382 p. 

2. Stephenson, D.A. Metal cutting theory and practice. / D.A. Stephenson, J.S.Agapiou. – CRC press, 2016,
931 p. 

3. . . 
 / . . , . .  // 

« », . - 2016. - 77.- .140-146. 
4. Zhang X.J. Milling stability analysis with simultaneously considering the structural mode coupling effect

and regenerative effect / X. J. Zhang, C. H. Xiong, Y. Ding and others // International Journal of Machine Tools & 
Manufacture. – 2012. – 53. – p. 127–140. 

5. . . . – .: , 1967. – 359 .

270


